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STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Geigy Chenmical Corporation
Superfund Site in More County, North Carolina, chosen in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980, as anmended by the Superfund
Anendnents and Reaut horization Act of 1986 and, to the extent practicable, the National
Contingency Plan. This decision is based on the adm nistrative record file for this Site.

The State of North Carolina concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by

i npl enenting the response action selected in this Record of Decision, nay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This renmedy addresses the principle threat posed by this Site. The najor threat is the

cont am nat ed groundwat er enanating frombeneath the Site. This renmedial action will also address
soi | contam nation.

The naj or conponents of the sel ected renedy include:

GROUNDWATER

Extraction of groundwater across the Site in the upper aquifer and the second uppernost aquifer
that is contam nated above Maxi mum Contam nant Levels or the North Carolina G oundwater

St andards, whi chever are nore protective;

On-site treatnent of extracted groundwater via carbon adsorption to renove contam nants;

Di scharge of treated groundwater to the local POTWor an infiltration gallery. The discharge
location will be determined in the Remedi al Design; and

Conti nued anal ytical monitoring for contam nants in groundwater.
SO L
Denolition of forner warehouse foundation; D sposal at a nunicipal or secure landfill;

Excavation of the top foot of on-site soils contam nated above the perfornance standards;



TCLP testing of the stockpile of contam nated soil to determine final disposition

Of-site incineration of contamnated soils that fail the TCLP test;

Of-site disposal in an approved hazardous waste landfill of contam nated soils that pass the
TCLP test;
Backfilling, grading and revegetati on of excavated area

ADDI TI ONAL SAMPLI NG AND MONI TORI NG

Addi ti onal sanpling and anal yses of the second uppernost aquifer to determ ne the extent of
pesticide contami nation, and to determne if the trichloroethylene (TCE) found in two wells is
site-related. Until it is proven that the TCE is not site-related, it will be assumed that the
TCE is site-related and thus, it will be included as a contam nant of concern

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes pernmanent solutions and alternative
treatnent technol ogy to the maxi numextent practicable, and satisfies the statutory preference
for renedies that enploy treatnent that reduces toxicity, nobility, or volune as a principa
element. Since this renmedy may result in hazardous substances renai ning onsite above health
based levels, a revieww |l be conducted within five years after comrencenent of renedial action
to ensure that the renedy continues to provide adequate protection of human health and the

envi ronnent .
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DECI SI ON SUMVARY
I. SITE NAME, LOCATI ON AND DESCRI PTI ON
A. Introduction

The Geigy Chemical Corporation Site (CGeigy Site) is located just east of the corporate city
limts of Aberdeen, North Carolina on H ghway 211 in southeastern More County (Figure 1). The
Site was operated as a pesticide blending and fornulation facility fromapproxi mately 1947 to
1967 and was operated by retail distributors of agricultural chemcals from 1968 to 1989

B. Site Description

The Geigy Site is an approxi mately one-acre parcel |ocated on the Aberdeen and Rockfish Railroad
right-of-way. The property is in the formof an elongated triangle between H ghway 211 and the
railroad, with the highway and railroad intersecting at the apex of the triangle

The Site is currently vacant and consists of partial concrete foundations fromtwo forner
war ehouses, an office building, and a concrete tank pad (Figure 2).

At the east end of the former warehouse buildings is an on-site water supply well. The well
wat er was probably used for process operations, |avoratories, showers, and on-site drinking
wat er .

C. Topogr aphy

The Site is in the Sandhills physiographic province, characterized by rolling hill underlain by
wel | -drai ned, unconsolidated sands. Site elevations range from approxi mately 460 to 480 feet
above nean sea level (MBL). The Site is essentially flat.

D. Ceol ogy

Generally, the geol ogy under the Site consists of unconsolidated sedinentary rocks which were
deposited on top of crystalline basenent rocks. The thickness of the sedinentary rocks in the
Aberdeen area is approxi mately 200 to 250 feet. The surface geol ogy consists of Coastal Plain
sedinents, crystalline rocks of the Piednont province, and Triassic basin rocks.

Site soils are of the Candor series and are deep, excessively drained sandy soils (e.g., sand
silty sand, |oany sand, sandy | oan).

E. Surface Water

There is no surface water at the Site. Drainage ditches at the Site are dry except during storm
events. Surface water runoff during stornms is rapidly absorbed into the well-drained soils in
the vicinity of the Site.

F. Hydrogeol ogy

Three aquifers underlie the Site: the shallow (uppernost), Black Creek (second uppernost), and
Upper Cape Fear (third uppernost) aquifer

The uppernost aquifer (shallow aquifer) receives rainfall infiltration. Approxinate depth to
groundwater in the uppernost aquifer at the Site is 35 to 45 feet. Saturated thickness at and
near the Site ranges fromone to 18 feet with an average saturated thi ckness and hydraulic
conductivity beneath the Site of 12 and 2.8 feet/day, respectively.

Potentionetric data fromthe shallow nonitoring wells indicate groundwater flow fromthe eastern
and western portions of the Site neet in an elongated zone of convergence. East of the
convergence zone, groundwater flows west and northwest and west of the convergence zone
groundwater flow is predominantly to the east-southeast.

The Bl ack Creek confining unit is between the surficial aquifer and the second upper nost
aqui fer.



Aver age t hickness and hydraulic conductivity of the second uppernost aquifer are 40 feet and 28
feet/day, respectively. This aquifer serves as the primary source of potable groundwater in the
Aberdeen area. Goundwater flow in the second uppernost aquifer is generally northwesterly.

The Upper Cape Fear confining unit (approximately 60 feet thick) is over the Upper Cape Fear
aquifer. In the Aberdeen area, the third uppernost aquifer ranges from10 to 20 feet thick and

directly overlies the crystalline bedrock. Goundwater flowin this aquifer is generally to the
nort hwest .

G  Meteorol ogy

Average daily maxi numtenperature is 90 degrees F. in July and average daily mnimumis 30
degrees F. in January. Average annual precipitation is 48 inches. Precipitationis fairly

uni formyear-round, ranging fromthree to five inches per nonth.

H  Denography and Land Use

The Site is bordered to the north by Route 211, to the south by a wooded area and to the west by
Route 211 and the Aberdeen and Rockfish railroad. A residential property borders the east. A
farmis located to the southeast of the site while the property i mediately north on the
opposite side of Route 211 is used for commercial purposes. A housing devel opnent is |ocated
1/4 mle to the northwest of the site.

Moore County occupies a total area of 672 square mles and has an estinated popul ati on of 59, 013
(1990 census). Approxinmately 2700 people live in Aberdeen. Wthin O - 1 mle of the site, there
are 355 famlies and a total of 1,208 people with a nedian age of 34 years. Approximately 132
peopl e or 11% of the population within the O - 1 mle radius are between the ages of 7 to 13
years.

I. Wilities

El ectricity, telephone, natural gas, and city water are available at the Site. More County
sewerage connection is not available at the Site but is available within a half of a mle.

I'l. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
A Site Hstory
The Geigy Site has been | eased and operated by various compani es since approxi mately 1947. From
approxi mately 1947 to 1967, the Site was | eased by several conpanies for pesticide fornulation
and retail sales. Since 1968, the Site has been used by retail distributors of
agriculturalchenmicals, mainly fertilizers. The nobst recent occupant, Lebanon Chemi cal
Corporation, operated a farmservice center on the Site for retail distribution of agricultural
pesticides and fertilizers. The Site is currently unoccupi ed; however, the Aberdeen and
Rockfi sh Railroad which traverses the southern portion of the Site is still active.
Known operators at the Site and approxi mate dates of operation are as foll ows:

Wiite & Peel e (1947-1948)

Bl ue Fertilizer (1948-1949)

Gei gy Chemical Corporation (now G ba-Geigy) (1949-1955)

A i n-Mvat hei son Corporation (now Ain Corp) (1956-1967)

Col unbi a Nitrogen Corporation (1968)

Kai ser Al um num & Chemi cal Corporation (1969-1984)

i Lebanon Chenical Cor porati on (now Kai ser-Estech Corp) (1985-1989)

Agricultural fertilizers, both liquid and dry, in bul k and bagged form have been distributed



fromthe facility at various tines during the operating history. Mcronutrients, such as copper
and zinc, were added to fertilizers in small quantities (i.e. 0.05%to 0.3% to increase the
quality and yield of crops. The pesticides DDT, toxaphene, and BHC were known to have been
formul ated on-site. Technical grade DDT, toxaphene, and BHC were shipped in bags or barrels to
Aberdeen. The technical grade pesticide was blended with clay or other inert naterials to form
a usabl e product and repackaged for sale to local cotton and tobacco growi ng narkets.

Pestici des were not manufactured at the Site, but rather only fornulated (i.e., blended) into a
product suitable for |ocal consunmer use.

B. PREVI QUS | NVESTI GATI ONS

An EPA Site Investigation (SI) was conducted in March 1988. The purpose of the SI was to
collect soil and water sanples to support the Hazard Ranki ng System (HRS) eval uati on.

I somers of BHC were detected in five groundwater sanples fromoffsite |locations: two private
well's and three of the municipal wells. Lead was detected in concentrations exceedi ng the
drinking water standards in two private wells. Lead was not detected in the on-site groundwater
sanpl e.

The Site was regraded by the railroad after this investigation, therefore the soil sanple
| ocations were not relied upon for future work.

C. Enforcenent Activities

There is no informati on of any past enforcenent actions or violation citings at the Site. In
addi tion, no known inspections by the North Carolina Departnment of Environnental Mnagenent
(DEM or the Departnent of Natural Resources (DNR) occurred.

The Geigy Chenical Corporation Site was proposed for inclusion on the National Priorities List
(NPL) in June 1988 and becane final on Cctober 4, 1989.

In March 1988, EPA sent notice letters to the foll ow ng conpani es:

C ba-Geigy Corp

din Corp

Kai ser Al um num & Chenical Corp
Lebanon Chem cal Corp

Aber deen and Rockfish Railroad
Col unbi a Ni trogen Corporation

oakrwbdE

The letters requested that the PRPs conduct a Renedial Investigation and Feasibility Study
(RI/FS) for the Site. The notice letters also inforned the PRPs of their potential liability
for past costs. On Decenber 16, 1988, EPA entered into an Administrative Order on Consent (ACC
wherein three of the PRPs, G ba Geigy, din, and Kaiser, agreed to performthe RI/FS.

The ACC was anended on January 23, 1991 to include the renoval and proper disposal of
contam nated soils containing toxaphene greater than500 ng/ kg and/or |indane at 100 ny/kg.

111, HGHLI GATS OF COMWUNI TY PARTI C PATI ON

Pursuant to CERCLA S 113(K)(2)(B)(i-v) and S 117, the RI/FS Report and the Proposed Plan for the
Geigy Site were released to the public for comment on March 26, 1992. These docunents were nade
avail able to the public in the administrative record |located in an infornation repository

mai ntai ned at the EPA Docket Roomin Region IV and at the Aberdeen Town Hall in Aberdeen, North
Carolina. The notice of availability for these docunents was published in the Pilot Newspaper
(Southern Pines) and in the Moore County G tizen News (Aberdeen) on March 26, 1992. A public
comrent period on the docunents was held from March 26, 1992 to April 24, 1992. Due to several
requests, the public coment period was extended to May 25, 1992. Notice of this extension was
pl aced in both newspapers on April 23, 1992. A copy of the notice was nailed to the public. In
addition, a public nmeeting was held on March 31, 1992. At this neeting, representatives from
EPA answered questions about problens at the site and the remedial alternatives under

consi derati on.



Q her community relations activities included:
I ssuance of a Fact Sheet on the RI/FS process in May 1990.
An availability session to address citizen concerns in June 1990.
I ssuance of a Fact Sheet on the R results in Decenber 1991.
I ssuance of a Fact Sheet on the Proposed Plan in March 1992.
IV.  SCOPE AND ROLE OF RESPONSE ACTI ON W THI N SI TE STRATEGY

The intent of this renedial action presented in this RODis to reduce future risks at this Site.
This renmedial action will renove the threat posed by contami nation at the Site. This is the
only ROD contenplated for the Site. No other operable units have been identified at this Site.

V.  SUMVARY OF SI TE CHARACTERI STI CS

The RI at the Geigy Site included the characterization of groundwater, soil and sedi nent
contami nation. Surface water sanples were not collected because there are no nearby surface
wat er bodi es.

In addition, two renovals (in three phases) were conducted during the RI. Results of these
renmoval s will be summarized bel ow

A, Goundwater |nvestigation

The groundwater investigation was conducted in two phases. In the first phase, ten groundwater
nonitoring wells were installed: six (MM1S through M¥6S) in the shall ow aquifer; three

(MW 1D, MM4D, and MW ED) in the internediate aquifer; and one in the deep aquifer. 1In
addition, the water supply well was also included in the investigation (Figure 3).

The sanpling was conducted in Novenber 1990. Analytical paraneters included field paraneters
(pH, tenperature, specific conductance), Target Conpound List (TCL) volatiles, semvolatiles,
and pesticides and Target Analyte List (TAL) netals.

The results of the volatile and sem -volatile analyses is shown in Table 1, Appendix A Acetone
was found in three wells, but is believed to be a | aboratory contani nant because acetone was
also found in the blank sanples. Xyl ene and bi s(2-ethyl hexyl)phthal ate were each found in only
one well at 4J ug/l and 7J ug/l respectively. The conpound 1,2,4-trichlorobenzene was found in
two wells, MM5S and MM¥6S, at 4J ug/l and 5J ug/l respectively. Trichloroethene was found in
two deep wells, MWM4D and M¥ 6D, at 200 ug/l and 11 ug/l respectively.

The pesticide results are shown in Table 2, Appendix A As indicated, pesticides were detected

in all the shallow wells except M¥1S, which is a background well. Pesticides were not detected
in the internediate or deep wells. Gamma-BHC (lindane) was the nost prevalent, ranging in
concentration fromO0.4 ug/l to 30 ug/l. The Maxi mum Contam nant Level (ML) for gamma-BHC is
0.2 ug/l. Toxaphene was found in three wells in concentrations up to 10 ug/l. The MCL for

t oxaphene is 3 ug/l.

Results of the nmetal analyses are summarized in Table 3, Appendix A The secondary drinking
wat er standard for iron (300 ug/l) was exceeded in six wells including both upgradient wells
(MW 1S and MW 1D). Copper was detected in the water supply well at a concentration of 1,180
ug/l which is above the secondary drinking water standard of 1000 ug/l. The MCL for |ead of 50
ug/l was exceeded in the water supply well at 51B ug/l. None of the other wells contained | ead
above the MCL or the CERCLA cleanup |evel of 15 ug/l.

Based on the results of the first phase of groundwater sanpling, the investigation expanded
laterally. Six nonitoring wells were installed in areas downgradi ent of the existing nonitoring
well systemin the shallow aquifer (M¥7S through MM10S, MM 12S and MM 13S). In addition,
three monitoring wells were installed in the internediate aquifer (MV¥11D, MW 14D, and MAL5D)
(Figure 4). Two of the internediate wells, MM14D and MM 15D, were installed to try to
determine if the trichloroethene found in wells M¥4D and M¥ 6D, was comi ng from an upgradi ent



source. |In addition, two private wells were also sanpled. Mnitor wells MV¥7S t hrough MV 10S,
MM 12S, MM 13S, MW 11D, MW 14D, and MM 15D were anal yzed for TCL pesticides and volatile
organics. Wlls MMD, MWM4D, PZ-1, and the two private wells, Allred and PMP, were anal yzed for
TCL vol atiles only.

The results of the TCL volatile analyses is presented in Table 4, Appendi x A The conpounds
2-butanone, 1,1, 1-trichloroethane, 4-nethyl- 2pentanone, and toluene were found in only one
well, the PWMP well, at concentrations bel ow MCLs. Trichl oroethene was found in the two private
wells as well as monitoring wells MW¥4D, MM6D and PZ-1. The two upgradi ent deep wells, MM&14D
and MY 15D, did not contain any trichl oroethene

The TCL pesticide results are shown in Table 5, Appendix A Pesticides were found in two wells
MM 10S and MA 11D.

B. Initial Renoval Activity

The initial site reconnai ssance in January 1989 identified obvious areas of pesticide
contam nation in surface soils near the warehouse | oading doors and railroad dock. The renova
was conducted in two phases, one in February 1989 and the other in Cctober 1989 (Figure 5).

Visually contam nated soils were sent to a landfill in South Carolina for disposal as hazardous
waste. In addition, railroad ties were renoved fromthe Area C spur track and were di sposed
with the soils. A total of 462 tons of waste were disposed. On March 1, 1989, a ban was issued
by the Governor of South Carolina which precluded the disposal of any hazardous waste from North
Carolina in South Carolina. Once the ban was lifted, the remainder of visually contam nated
soils were renoved. |In Cctober 1989, 227 additional tons of contam nated soils were shipped to
South Carolina

C. Soil Investigation

The soils investigation was conducted in four phases. Phase 1 provided a definition of
potential Site-specific parameters for soils (TCL pesticides, copper, |ead, zinc); Phase 2
defined the horizontal extent of contanination; Phase 3 delineated the vertical extent of
contami nation; and Phase 4 provided additional information to conplete the data set.

The Phase 1 soil sanpling |locations are shown on Figure 6. The volatile and seni-volatile
results are given in Table 6, Appendix A Acetone was found in all the sanples, but was al so
found in the associ ated bl ank. Benzoic Acid was found in three sanples ranging in concentrations
from 360J ug/ kg to 3600J ug/kg. The nmetals results are shown in Table 7, Appendix A Mst of
the netal concentrations were within the range of the concentrations detected in the background
sanpl e (SS-04).

Pesticides were detected in all the sanples. Total DDT was the nost preval ent conmpound found
Toxaphene was found in three sanples, with concentrations ranging up to 400,000 ug/kg (Table 8
Appendi x A).

For the Phase 2 soils investigation, a forty-foot grid was established over the Site as shown in
Figure 7. The sanples were analyzed for TCL pesticides, along with copper, lead, and zinc.

Anal ytical results are given in Table 9, Appendix A Toxaphene and DDT were the nobst preval ent
conpounds found during this phase

In addition, two background soil sanples, SS-121 and SS-122, were obtained north and east of the
Site. Analytical results are given in Table 10, Appendi x A

For Phase 3, the analytical results were reviewed to determ ne which sanple | ocations contained
significant concentrations of Site specific parameters. The termsignificant was defined as a
soil concentration level of 10 ng/kg or greater total BHC, total DDT, or toxaphene. Sanple grid
| ocations exhibiting concentrati ons between 10 ng/ kg and 100 ng/ kg were resanpl ed at two-foot
and five-foot depth intervals. Sanple grid locations with concentrati ons greater than 100 ng/ kg
were sanpled at two, five, and ten-foot depth intervals.

Tabl e 11, Appendi x A shows the analytical results for the sanple |ocations that contained
pesticides. Twenty sanples at the two-foot depth contained pesticide constituents. O those,



only three sanples contained a significant total pesticide concentration; SS-51-2 (50 ng/kg),
SS-58-2 (32 ng/kg), and SS-100-2 (24 ng/ kg). Pesticides were detected in 11 sanples at a depth
of five feet. Noteworthy is sanple SS-73-5, which contained a total pesticide concentration of
302 ng/ kg. Four sanples contained pesticides at the ten-foot interval. Sanple SS-76-10

contai ned the highest total pesticide |evel at 6 ng/kg

The sanpl es were al so anal yzed for TCL volatile and sem -vol atile conpounds. Table 12, Appendi x
A shows the results of these anal yses

For the Phase 4 investigation, sanpling was conducted to further delineate the extent of
contamination. During the Site investigation conducted in 1988, soil sanples were collected
near an old foundation |ocated south of the Geigy property line. Previous use of the foundation
site and its original purpose are unknown. The results of the study indicated i sonmers of BHC
and toxaphene at a depth of 22 feet bel ow ground surface

Sanmpl es were collected near this foundation at the follow ng depth intervals: 0-1 foot, 5-7
feet, 10-12 feet, 15-17 feet, and 20-22 feet. The analytical results are presented in Table 13
Appendi x A.  The surface sanpl e contained the highest concentration of total pesticides. The
Phase 4 sanpling locations are shown in Figure 8

To further define the horizontal extent of contam nation, additional sanples were collected.
The sanpling locations are shown in Figure 8 and the analytical results are given in Table 14,
Appendi x A.  Sanpl e SS-58-20S contai ned the highest concentration of total pesticides at 290
ng/ kg. QO her sanples with noteworthy total pesticide concentrations include SS 61-20S (6

ny/ kg), SS-62-20S (9 ng/kg), SS-63-20S (73 ng/kg), and SS-91-10N (32 ny/ kg).

D. 1991 Renova

In accordance with an anendnent to the Consent Order, the warehouse superstructures, punp house
and contam nated soils were renoved fromthe Geigy Site during March and April of 1991. The
removal limts were 500 ng/ kg toxaphene and 100 ng/ kg gamma- BHC. The excavated areas are shown
on Figure 9 and the post-renoval sanpling results are shown in Table 15, Appendix A A total of
approxi mately 2000 tons of soil were renoved fromthe Site.

E. Sedinent |nvestigation

The sedi nent investigation was conducted in three phases. The first phase was perforned to
define the horizontal extent of contam nation. The next phase included the collection of
sanpl es at one and two-foot depth intervals as well as sanpl es downgradient of the first phase
sanpl es that contained significant concentrations of pesticides. The |ast phase consisted of
sanpl es collected at the two, five, and ten foot depth at |ocations exhibiting significant
concentrations of pesticides in surface soils

There are no surface water bodies on-site. The nearest perennial surface water body is Aberdeen
Creek | ocated approximately 4,000 - 5,000 feet west of the Site. The ditches convey stormater
runof f fromthe highway, railroad, and the Site, and are normally dry.

The first phase sedinent sanples were collected fromthe ground surface to a naxi mum dept h of
one-foot. Sanple OSD-28 was collected fromthe surface to a depth of 1.5 feet and sanpl e OSD 29
was collected fromthe sane |location at a depth of 1.5 to 3 feet. The increased depth sanpling
was due to the presence of sedinents deposited at these locations. Al sedinent sanples are
shown in Figure 10

Anal ytical results are given in Table 16, Appendix A The sanme pesticides that were found in
the soil sanples were also found in the sedi nent sanples, nanely, the BHC i sonmers, the DDT

i somers and toxaphene. Sanples that contai ned noteworthy anounts of total pesticides include
SD-1 (36 nmy/ kg), SD2 (14 ng/kg), SD-3 (21 ng/kg), SD-6 (50 ng/kg), SD-8 (17 nmy/ kg), SD-13 (23
ng/ kg), SD-19 (19 ng/kg), SD-20 (16 ng/kg), SD-21 (17 ng/kg), CSD-24 (72 nmg/ kg), OSD27 (77
ny/ kg), OSD-28 (30 ny/kg), and CSD-29 (55 ng/kg). Toxaphene concentrations ranged from not
detected to 400,000 ug/kg. Also noteworthy is the concentration of DDT in Sanple OSD 24 at
44,000 ug/ kg and in sanple OSD-27 at 52,000 ug/ kg

Sanmpl e results for the next phase of the sedinents investigation are presented in Table 17



Appendi x A.  These sanples, taken down to a depth of 2.5 feet, still contained contam nants.
Sanpl es that contai ned noteworthy anounts of total pesticides include SD-1-1.5 (12 ny/kg),
SD-6-1.5 (64 ng/kg), SD-9-2.5 (144 ny/kg), SD-11-1.5 (76 ng/kg), SD-11-2.5 (16 ny/kg), SD
-12-1.5 (71 ng/kg), SD-12-2.5 (15 ng/kg), SD-21-1.5 (30 ny/kg), OSD-27-1.5 (29 ny/kg)
GsD-27-2.5 (7 ng/kg), OSD-28-5 (5 ng/kg), and OC8D-43-0.5 (52 ng/kg).

In the final phase, two, five, and ten foot sanples were collected fromfour sanple |ocations
SD-10, SD-11, SD-12 and SD-14. These sanpl e locations exhibited surface pesticide
concentrations greater than 500 ng/ kg prior to the 1991 renoval

Total pesticide concentrations on the whole, were |ower than the shall ow sanples. Sanple
locations 12 and 14 showed significant amounts of contam nation (Table 18, Appendix A)

VI. SUWARY OF SI TE RI SKS

The CGeigy Site is releasing contamnants into the environment. The Baseline R sk Assessnent
Report presents the results of a conprehensive risk assessnent that addresses the potentia
threats to public health and the environnent posed by the Site under current and future
conditions assunming that no renedial actions take place and that no restrictions are placed on
future use of the Site.

The Baseline Ri sk Assessnent report consists of the followi ng sections: identification of
chem cals of potential concern; toxicity assessnent; hunman exposure assessnent, risk
characterization; and environmental assessnent. Al sections are summarized bel ow.

A.  Contam nants of Concern

Data collected during the Rl were reviewed and eval uated to determine the contam nants of
concern at the Site which are nost likely to pose risks to public health. These contam nants
were chosen for each environnental nedia sanpl ed

Once these contam nants of concern were identified, exposure concentrations in each nmedia were
estimated. The naxi mum concentrations detected were conpared to the cal cul ated 95% confi dence
level of the arithmetic average of all sanples, and the | ower of these values was chosen as the
estimat ed exposure concentration. Table 6-1 identifies the contam nants of concern and the
reasonabl e maxi num exposure (RVE) concentration in each nedi a sanpl ed which was anal yzed in the
ri sk assessnent.

B. Exposure Assessnent

The exposure assessment identified potential pathways and routes for contam nants of concern
Two overall exposure conditions were evaluated. The first was the current |and use condition
whi ch considers the site as it currently exists. The second was the future | and use condition
whi ch eval uates potential risks that nay be associated with any probabl e change in site use
assumi ng no renedi al action occurs.

The exposure pat hways that were eval uated under current |and use conditions were:

I ncidental ingestion of chemicals in on-site and off-site surface soil/sediment by an
ol der child trespasser (8-13 years),

Dernmal absorption of chemicals in on-site and off-site surface soil/sediment by an ol der
child trespasser (8-13 years),

I nhal ati on of volatilized surface soil/sedinent chem cals by an ol der child trespasser
(8-13 years),

I nhal ati on of volatilized surface soil/sedi nent chemcals by a nerchant north of the site

I nhal ati on of volatilized surface soil sedinment chemcals by a nearby child resident (1-6
years) and a nearby adult resident northeast of the site



I nhal ati on of chemicals in wind blown dust particles by a nearby child resident (1-6
years) and a nearby adult resident northeast of the site

I nhal ati on of chemicals in wind blow dust particles by a nearby nerchant north of the
site.

The exposure pat hways that were eval uated under future | and use conditions were:

I nci dental ingestion of on-site surface soils/sedinent by future on-site adult and child
(1-6 years) residents and by a future on-site nerchant,

Dernmal absorption of chemicals absorbed to surface soils/sedinments by future on-site adult
and child (1-6 years) residents and by a future on-site merchant,

i I ngestion of groundwater by future on-site adult and child (1-6 years) residents and by a
future on-site nerchant,

I nhal ati on of volatile organic chemcals while showering with groundwater by a future
on-site adult and child (1-6 years) residents,

Dermal absorption of chemcals while showering with groundwater by future on-site adult
and child (1-6 years) residents, and

I nhal ati on of volatilized surface soil/sediment chemcals by future on-site adult and
child (1-6 years) residents, and by future on-site nerchants.

For ingestion of soil, an exposure frequency of 170 days/yr for residents and 120 days/yr for
nerchants was assunmed. (A nerchant is assuned to work 5 days/wk, 50 wks/yr (2 weeks subtracted
for vacation), mnus 9 days for federal holidays and is to spend half of that time outside.
Values for adult and child residents are based on 5 days/wk during the warnmer nonths, Apri

t hrough October, and 1 day/wk during Novenber through March). The exposure duration used was 6
years for a child, 30 years for an adult, and 25 years for a merchant.

For ingestion of groundwater, an exposure frequency of 350 days/yr for residents and 241 days/yr
for merchants was assumed. An ingestion rate of one liter per day was used for a child resident
and an adult nerchant. An ingestion rate of two liters per day was used for an adult resident.

C. Toxicity Assessnent

Under current EPA guidelines, the likelihood of adverse effects to occur in humans from
car ci nogens and noncar ci nogens are consi dered separately. These are discussed below. Table 6-2
summari zes the toxicity criteria for the contam nants of concern

Car ci nogens

EPA uses a wei ght of evidence systemto classify a chemical's potential to cause cancer in
humans. Al evaluated chenmicals fall into one of the follow ng categories: dass A - Known
human carci nogen; dass B - probabl e hunan carci nogen, Bl neans there is linmted human

epi demi ol ogi cal evidence and B2 nmeans there is sufficient evidence in aninals and i nadequate or
no evidence in humans; dass C - Possible hunman carcinogen; Gass D- Not classifiable as to
human carcinogenicity; and dass E - Evidence of noncarcinogenicity for hunans

Cancer slope factors have been devel oped by EPA for estimating excess lifetinme cancer risks
associated with exposure to potentially carcinogenic chemcals. Slope factors, which are
expressed in units of (kg-day/ng), are multiplied by the estimated i ntake of a potentia

carci nogen, in ng/kg-day, to provide an upper-bound estinmate of the excess lifetinme cancer risk
associ ated with exposure at that intake level. The term "upperbound"” reflects the conservative
estimate of the risks calculated fromthe slope factor. Use of this approach nakes
underestimati on of the actual cancer risk highly unlikely. Cancer potency factors are derived
fromthe results of human epi dem ol ogi cal studies or chronic aninmal bioassays to which aninal
-to-hunman extrapol ati on and uncertainty factors have been applied

Noncar ci nogens



Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chenmicals

exhi biting noncarcinogenic effects. RfDs, which are expressed in units of ng/kg-day, are
estimates of lifetime daily exposure |evels for humans, including sensitive individuals.

Esti mated i ntakes of chemcals fromenvironnental media can be conpared to the RfFD. RfDs are
derived from hunman epi demi ol ogi cal studies or aninmal studies to which uncertainty factors have
been applied. These uncertainty factors help ensure that the RiDs will not underestimte the
potential for adverse noncarci nogenic effects to occur

D. Risk Characterization

To quantitatively assess the risks fromthe Geigy Site, the chronic daily intakes (CDI) were
conbined with the health effects criteria. For potential carcinogens, excess lifetine

upper bound cancer risks were obtained by multiplying the estimated CDI for each chemical by its
cancer slope factor. The total upperbound excess lifetine cancer risk for each pathway was
obt ai ned by summing the chem cal -specific risk estimates. A cancer risk level of 1 x 10[-6]
represents an upper bound probability of one in one million that an individual could devel op
cancer due to exposure to the potential carcinogen under the specified exposure conditions.
Significant contributors to the exceedance of the cancer risk |evels were toxaphene, dieldrin
and DDT

Potential risks for noncarcinogens are presented as the ratio of the CDI to the reference dose

for each chemcal. The sumof the ratios of all chemicals under consideration is called the
hazard i ndex. The hazard index is useful as a reference point for gauging the potential effects
of environnental exposures to conplex mixtures. |In general, a hazard index value greater than

1.0 indicates that the potential exists for adverse health effects to occur fromthe assuned
exposure pathways and durations, and that renedial action nmay be warranted for the site
Significant contributors to the exceedance of 1.0 for the H were barium nanganese, nercury,
vanadi um and zinc.

Tabl es 6-3 and 6-4 summari ze the quantitative estinmates of risk under the current and future
I and use scenario for each target popul ati on respectively.

Currently, the site is vacant, and a current consurmer of contaminated ground water fromthe site
has not been identified. The total cancer risks for current |and use ranged from 1E-06 to
9E-08. For future land use, it was assuned that the site would be used for residentia

purposes. The total cancer risks were in the 1E-03 range. For non-cancer risk, the baseline of
1 for the H was exceeded for ingestion of surficial groundwater.

E. Environnental (Ecological) R sk

The vegetative community at the site is dom nated by native grasses, which were planted
follow ng a previous renoval action. her herbaceous species which occur infrequently and
along the perineter of the site include poison ivy, cinquefoil, honeysuckle, passionflower,

great ragweed, and gol denrod. A stand of banboo occurs in the northeast corner of the site and a
smal | nunber of pine trees occur in the eastern and western portions of the site. Terrestria

pl ants nay be exposed to chemicals of concern in soil as a result of direct contact with
subsequent plant uptake via the roots. No data are available on the toxicity of the chlorinated
insecticides of concern on natural vegetation. The data that are avail abl e suggest that
phytotoxic effects are likely to occur only at very high soil concentrations.

The site is not expected to support extensive wildlife populations, given its snall size, the
limted diversity of the vegetative community, and the availability of higher quality habitat in
adj acent areas. Resident vertebrate species of the site are likely limted to small nmanmal s
such as voles and other field mce. Some snakes and |izards al so could occur at the site. Oher
wildlife species could occasionally use the site while foraging

Terrestrial wildlife exposures via the ingestion of food that has accunul ated pestici des from
the site are not likely to be significant. None of the chenicals of potential concern

accunul ate extensively in vegetation and therefore, significant exposure in the herbivorous
species that nmay inhabit the site is unlikely. Sone accurulation in soil invertebrates is
possi bl e and therefore aninals that feed on these organi sns coul d be exposed to chemcals in the



food. The degree to which chemicals in soils at the site could be bioaccumul ated i s unknown.

Red- cockaded woodpeckers (a State and federal |isted endangered species) which live in colonies
located within one mle of the site are unlikely to be affected by chemcals in soil at the
site. These woodpeckers feed on insects in trees, and generally do not feed bel ow the
understory | ayer.

F. Soil Renediation

Tabl e 6-4 shows the estinmated upperbound total carcinogenic risk posed by soil contam nants
under a future residential exposure scenario. The calculated risk level of 3 x 10[-5] is based
on soils contam nated at the level of the site-w de average being ingested by a child. (The
site-wi de soil data was used to devel op a reasonabl e maxi mum exposure (RVE) which is the 95%
upper confidence limt of the sanples arithematic average).

The future residential risk could have been cal cul ated based on an assunption that a residence
was placed at the site of the highest contam nant concentration detected (sanple SS-06) in the
sanpling program The assunption in this case would be that a child was constantly exposed to
this higher value. This assunption gives an estimated upperbound risk of (4.4 x 10[-4]).

Soil deanup | evels have been calculated at the 10[-6] risk | evel based on direct exposure
residential assunptions. The heal th-based soil cleanup levels are identified in Table 6-5
Tabl e 6-5 al so indicates the maxi mum concentration of each contamnant found at the site

VI1. APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

Section 121(d) of CERCLA, as anended by SARA requires that renedial actions conply with
requirenents or standards set forth under Federal and State environnmental |aws. The
requirenents that nmust be conplied with are those that are applicable or rel evant and
appropriate to the (1) potential renedial actions, (2) location, and (3) nedi a-specific
chemcals at the Site

This Section exam nes the cleanup criteria associated with the contam nants found and the
envi ronnental nedi a contam nated

A, Action-Specific ARARs

Action-specific requirenments set controls or restrictions on the design, perfornmance, and other

aspects of inplenentation of specific renedial activities. Because action-specific ARARs apply

to discrete renedial activities, their evaluation will be discussed in greater detail in Section
VIIl. Aretained alternative nust conformto all ARARs unless a statutory waiver is involved

B. Location-Specific ARARs

Locati on-specific ARARs nust consider Federal, State, and local requirenents that reflect the
physi ogr aphi cal and environnental characteristics of the Site or the i Mmediate area. Renedia
actions may be restricted or precluded depending on the |ocation characteristics of the site and
the resulting requirenent. A listing of potential |ocation-specific ARARs and their
consideration towards the Site is given in Table 7-1

Federal classification guidelines for groundwater are as follows:

Class |I: Goundwater that is irreplaceable with no alternative source or is ecologically
vital;
Class Il: A- QGoundwater currently used for drinking water; B - Goundwater potentially

avai l abl e for drinking water;

i dass Ill: Goundwater not considered a potential source of drinking water due to natura
contam nation or insufficient yield

The uppernost aquifer at the Site is considered dass |II1B and the second uppernost aquifer is
considered Cass IIA State classification guidelines are based on best usage (NCAC 2L.0201).



The uppernost and second uppernost aquifers are therefore considered O ass GA groundwat er under
the State system

C. Chem cal - Specific ARARs

Chemi cal -specific ARARs are concentration limts in the environnent pronul gated by governnent
agencies. Health-based site-specific |levels nust be devel oped for chemicals or nedia where such
limts do not exist and there is a concern with their potential health or environnental inpacts.
Potential chem cal -specific ARARs are shown in Table 7-3 and are di scussed by nedi a bel ow.

G oundwat er

G oundwat er ARARs will be evaluated with respect to the uppernost and second uppernost aquifers
at the Site. Potential ARARs for groundwater include Maxi mum Contam nant Levels (MCLs), North
Carolina Drinking Water Standards, and North Carolina G oundwater Standards.

Maxi mum Cont am nant Level s (MCLs)

The National G| and Hazardous Substances Pollution Contingency Plan (NCP) states that MLs,
establ i shed under the Safe Drinking Water Act (SDWA), are potentially relevant and appropriate
groundwat er standards for groundwater that is a current or potential source of drinking water
(40 CFR S 300.430 (e)(2)(i)(A). The groundwater in the uppernost aquifer is a potential source
of drinking water and the groundwater in the second uppernost aquifer is a current source of
drinking water, therefore, MCLs will be considered the prinmary renedi ati on goal. MLs and
proposed MCLs are provided in Table 74. In addition, the table presents the naxi num groundwat er
concentration for a particular chemical and its associated sanpling |ocation as determ ned by
the R.

North Carolina Drinking Water and G oundwat er Standards

North Carolina drinking water standards are essentially identical to the SDWA MCLs established
by the EPA (Table 7-4). North Carolina Goundwater Standards (North Carolina Adm nistrative
Code (NCAC) Title 15A, Chapter 2, Subchapter 2L) are for O ass GA groundwater, best usage as a
source of drinking water. As seen in Table 7-4, the North Carolina Goundwater Standards for
gammaBHC and t oxaphene are bel ow the CERCLA Contract Required Quantitation Limt (CRQ). The
CRQL is the chenical -specific level that a | aboratory nust be able to routinely and reliably
detect and quantitate in a specified sanple. |In such cases, the North Carolina G oundwater
Standard defers to the quantitation Iimt as the maxi numall owabl e concentrati on (15 NCAC 2L
Section .0202(b)). In addition to the listed standards, Section .0202(c) specifies that

subst ances which are not naturally occurring and for which no standard is specified shall not be
permitted in detectabl e concentrations. Therefore, since pesticides are considered nman-made and
not naturally occurring, the North Carolina Goundwater Standard is the quantitation limt.

Concentrations are given in ug/l

SDWA MCL - Safe Drinking Water Act Maxi mum Cont am nant Level

North Carolina DWs - NC Drinking Water Standards

North Carolina GMX - NC Goundwater Quality Standards

CRQL - Contract Required Quanititation Linit

MCL for Gamma-BHC currently is 4 ug/l, New MCL (0.2) effective July 30, 1992
NA - Not Avail able

G oundwat er renedi ation |evels are provided in Table 7-5.

Soil's

There are no promul gated Federal or State standards applicable for contamnants in soils at the
Site.

CRQL - Contract Required Quanititation Linit
NCGAS - North Carolina Groundwater Quality Standards



ND - Not Determ ned, Toxicity data unavailable, risk |levels could not be cal cul at ed.

VI11. DESCR PTION OF ALTERNATI VES

Tables 8-1 and 8-2 summari ze the technol ogi es considered for remedi ati ng the groundwater and
soi|l contam nation, respectively, at the Geigy Site. These tables also provide the rationale as
to why certain technol ogies were not retained for further consideration after the initial
screeni ng.

A. Renedial Alternatives to Address G oundwater Contam nation

The followi ng alternatives were devel oped to address groundwater contamination at the site:
Alternative 1A: No Action

Alternative 1B: Long-term Mnitoring of Site G oundwater

Alternative 2. Slurry Wall and Cap

Alternative 3: Goundwater Punp and Treat to Attain Renediation Levels

The remedi al response actions to address groundwater contam nation are di scussed bel ow.
Alternative 1A: No Action

No activities would be conducted on Site groundwater under this alternative. Existing nonitoring
wells would be retained as is for potential use, although no groundwater nonitoring is included
under this alternative. This alternative represents a true no action alternative. A review of

remedy woul d be conducted every five years.

This alternative involves no capital costs. Qperating costs are based on the review of Site
conditions every five years. There would be no mai ntenance costs.

Total Construction Costs - $ 0
Present Wirth O & M Costs - $140, 000
Total Present Wirth Costs - $140, 000

Alternative 1B: Long-term Monitoring of G oundwater

This alternative involves long-termnonitoring of groundwater. Four additional nonitoring wells
woul d be constructed in the second uppernost aquifer. Sanpling would be twice a year with

anal yses for pesticides in the uppernost aquifer and pesticides and TCE in the second upper nost
aqui fer. Deed restrictions on future uses of the property would al so be included. Since wastes
would remain at the Site, a review of this alternative would be conducted every five years as
requi red by SARA

Capital costs include the construction of four additional nonitoring wells. Qperating costs

i nclude periodic sanpling of selected nonitoring wells, chem cal analyses, reporting and review
of the Site conditions every five years. Mnitoring costs are based on a period of 30 years.

Mai nt enance costs woul d include inspection of the nmonitoring wells.

Total Construction Costs - $ 130, 000
Present Wirth O & M Costs - $1, 500, 000
Total Present Wirth Costs - $1, 630, 000



TABLE 8-1
GROUNDWATER REMEDI ATI ON TECHNOLOG ES CONSI DERED

TECHNOLOGY
GROUNDWATER RECOVERY

Extraction Wl

I nterception Trenches/
Subsur face Drains

No Action

GROUNDWATER TREATMENT
Air Stripping
Activated Carbon Adsorption
Sorptive Resins

Chemical Oxidation (UV-Qzone)
Bi ol ogi cal Treat nment
Land Treat ment
GROUNDWATER DI SCHARGE
Hori zontal Infiltration Gallery
Injection Wlls
Surface Water Discharge
POTW

GROUNDWATER CONTAI NIVENT

Slurry Vall, Capping and
Wl | Point Extraction

STATUS

Ret ai ned

Ret ai ned
Ret ai ned

Rej ect ed
Ret ai ned
Rej ect ed

Ret ai ned

Rej ect ed
Rej ect ed

Ret ai ned

Rej ect ed
Rej ect ed
Ret ai ned

Ret ai ned

REASON

Ef fecti veness

Ef f ecti veness/
Reliability

Ef fectiveness
Ef fectiveness

Provi sionally
Dependi ng on

Application Rates
Not permttable
Not cost effective



TABLE 8-2

SO L REMEDI ATI ON TECHNOLOG ES CONSI DERED

TECHNOLOGY

DI RECT TREATMENT

Land Treat nent
Bi or eact or

Supercritical C®2 Extraction

Critical Fluid Sol vent
Extraction
Best Process

Supercritical Water xidation

Soi | Washi ng

Condi tions/ I npl enentati on

Stabilization/Solidification

Transportabl e I ncineration
Ther mal Desorption
Classification

I'N-SI TU TREATMENT

Soi | Vapor Extraction
Enhanced Bi odegradati on
Soi | Fl ushing
Vitrification

OFF- SI TE TREATMENT

Commerci al Landfilling
Commerci al Incineration

CONTAI NVENT

Cappi ng
On-Site Landfill

No Action

STATUS

Rej ect ed
Rej ect ed

Rej ect ed
Rej ect ed

Rej ect ed
Rej ect ed
Rej ect ed

Rej ect ed
Ret ai ned
Ret ai ned
Ret ai ned

Rej ect ed
Rej ect ed
Rej ect ed
Rej ect ed

Ret ai ned
Ret ai ned

Ret ai ned
Rej ect ed

Ret ai ned

REASQON NOTES

Ef f ecti veness
Ef f ecti veness/
I npl ementability
Not a Denonstrated Technol ogy
Not a Denonstrated Technol ogy

Not a Denonstrated Technol ogy
Not a Denonstrated Technol ogy
Not Denonstrated Under Simlar
Site

Ef f ecti veness

Soil Only

Soil Only

Treatability Testing Required

Ef f ecti veness
Ef f ecti veness
Ef f ecti veness
Not Fully Devel oped

Soi |l and Foundati on Debris
Soil Only

Soi |l and Foundati on Debris
| npl enrent ati on

Soi |l and Foundati on Debris



Alternative 2 - Slurry Wall and Cap

This alternative would involve construction of an interconnected slurry wall and cap systemto
contain Site groundwater. The slurry wall would be keyed into the uppernost aquitard. The cap
woul d prevent infiltration fromentering the slurry wall enclosure and creating an outward
hydraul i c gradient. Extraction wells would be |ocated outside of the slurry wall in the
uppernost and second uppernost aquifer

Slurry wall construction would involve excavating a trench under slurry to depths ranging from
45 to 70 feet. Excavations to these depths approaches the limts of technical feasibility and
woul d require special excavation equi pnent with extended reach capability. Perneability of the
slurry wall would be 1E-07 cmisec. The slurry wall could be constructed using the bio-polymer
net hod, however, actual construction nethods woul d be determ ned during the Renedi al Design

The length of the circunferential slurry wall would be approximately 40 to 70 feet. Wdth of
the slurry wall woul d be approxinmately three feet.

A low perneability cap woul d be constructed above the perineter of the slurry wall to minimze
infiltration within the slurry wall. The cap would consist of a conpacted sub-base of conmmon
and select fill, 60-m| HDPE liner, drainage net, filter fabric, soil cover and vegetation
Perneability of the cap would be approximately 1 x 10[-13] cnis. The area of the cap would be
approximately 3 acres. The cap would be tied into the slurry wall to forman integral unit.
Drai nage swal es woul d be constructed along the cap perineter to control surface run-on and
direct cap run-off. A security fence woul d be constructed along the perineter of the cap to
deter unaut horized access.

G oundwat er recovery within the slurry wall would be acconplished using well point extraction

G oundwat er recovery woul d be necessary to naintain a hydraulic differential across the slurry
wal | which would restrict groundwater migration outward fromthe slurry wall. The slurry wal
woul d have no effect upon groundwater in the second uppernost aquifer. G oundwater recovery
woul d be inplenented outside of the cap/slurry wall systemfor groundwater exceedi ng the

remedi ation | evel s using groundwater extraction. One recovery well would be placed in the
uppernost aqui fer and two recovery wells would be placed in the second uppernost aquifer.

Treat nent of contam nants woul d be by carbon adsorption. D sposal options for the treated
groundwater are the POTWand an on-site infiltration gallery. Actual disposal requirenents woul d
be determ ned during the RD.

Si nce conpound residuals would renain, review of the effectiveness and protectiveness of this
alternative every five years woul d be required by SARA

Total Construction Costs - $ 8, 400, 000
Present Wirth O & M Costs - $ 1, 800, 000
Total Present Wirth Costs - $10, 200, 000

Alternative 3 - Groundwater Recovery to Attain Renedi ation Levels

This alternative involves the recovery of groundwater such that the renediation | evels would be
attained. Contam nation would be renoved through extraction wells placed in the uppernost and
second uppernost aquifers and reduced through treatnent by activated carbon. D scharge of

the treated water would be either to the More County POTWor to an on-site infiltration

gal lery

The proposed extracti on systemwould involve the installation of approxi mately nine recovery
well's; seven in the uppernost aquifer and two in the second uppernost aquifer

Carbon adsorption is considered to be the best avail abl e technol ogy for the renoval of
pesticides fromwater. The treatnent systemwoul d involve two carbon adsorption canisters in
series, to naxim ze carbon usage and provide protection against breakthrough. A standard

cani ster woul d be expected to | ast approximately two years. Spent carbon would only be sent to
a RCRA TSD facility in full conpliance with its Part B permt, in accordance with EPA's off-site

policy.

Di scharge of the treated groundwater would be to the Moore County POTWor to an on-site
infiltration gallery. Discharge to the POTWwould require construction of a force main to the



nearest manhol e, approximately 1/2 mle away. Construction requirenents for an infiltration
gallery are based on a nominal application rate of 0.5 gpd/ft[2]. The actual nethod of
di scharge and operating paraneters woul d be established during RD.

Further characterization will be conducted in the second uppernost aquifer to determ ne the
extent of pesticide contamination and to attenpt to determ ne the source and extent of TCE
contam nation. |If the source of the TCE cannot be determned, it will be assumed that the TCE
is site-related. This characterization will be conducted during the pre-design activities
associ ated with groundwater renediation. To achieve this, the installation of four additional
groundwat er nmonitoring wells in the second uppernost aquifer is included in the cost estinate.
Actual requirenments woul d be established during the RD

Costs for this alternative are based on discharge to the POTW which woul d have both hi gher
construction and operating costs than discharge to an infiltration gallery. Costs are based on
a renediation period of thirty years.

Total Construction Costs - $ 710,000
Present Wirth O & M Costs - $1, 500, 000
Total Present Wirth Costs - $2, 210, 000

B. Renedial Aternatives to Address Soil Remnediation

The response actions to address soil renediation are:
Alternative 1 - No Action

Alternative 2 - Of-Site D sposal

Alternative 3 - Capping

Alternative 4 - On-Site Thernmal Desorption

Alternative 5 - On-Site Incineration

Each of the soil remediation alternatives is described bel ow.
Alternative 1 - No Action

In this alternative, no soil renedial activities would occur. There are no construction costs.
Qperating costs would involve a review of the remedy every five years.

Total Construction Costs - $ 0
Present Wirth O & M Costs - $140, 000
Total Present Wirth Costs - $140, 000

Alternative 2 - Of-Site D sposal

This alternative would involve the excavation and of f-site disposal of the top foot of soils
exceeding the renediation levels. Soils would be taken to either a secure landfill or a
fixed-based incinerator, depending on their regulatory disposition. Conposite sanples would be
coll ected fromstockpiles and anal yzed by the TCLP. The entire stockpile woul d then be di sposed
according to its conposite TCLP analysis. Soils failing the toxicity characteristic |eaching
procedure (TCLP) test woul d be consi dered hazardous by characteristic and incinerated to satisfy
I and di sposal restrictions (LDR). Soils passing the TCLP woul d be sent to a RCRA-approved
landfill.

Confirmation sanpling woul d be conducted to ensure that renedi ation | evels are attained.
Excavat ed areas would then be covered with clean fill and vegetated with a perennial grass.

This alternative would al so involve the denolition of the building foundati on. Concrete debris
shoul d be acceptable for disposal at a municipal landfill. Actual disposal requirenents would be
det erm ned during Renedial Design follow ng confirmation testing. |Inplenentation tine would
depend on the nunber of crews involved but should be approxi nately three nonths.



Construction costs associated with this alternative include nobilization, excavation, earth

wor k, disposal (landfill and/or incineration), material and |abor. There would be no operating
costs. To provide the greatest allowance for potential renediation costs, it was assuned that
all soils (approximately 1000 cubic yards) went either to a secure landfill (lowest cost) or to

an incinerator (highest cost). The greatest likelihood is that a portion of the soils would
fail TCLP and be sent to an incinerator while the renainder would be sent to a secure |landfill.
By presenting the costs of both extrenes, the actual renedial costs would likely fall sonewhere
in the range. Denolition of the building foundation and disposal at a nunicipal landfill is
included within both ends of the estinate

Landfilling I nci neration
Total Construction Costs - $600, 000 $2, 440, 000
Present Worth O & M Costs - $ 0 0
Total Present Wrth Costs - $600, 000 $2, 440, 000

Alternative 3 - Capping

This alternative involves construction and operation of an engi neered cover to deny hunan access
to those Site soils exceeding the renediation |levels. The cap woul d be constructed of a
non-woven pol ypropyl ene geonenbrane i npregnated and seal ed with an asphalt overlay. This design
woul d have long -termdurability with a mninal anount of nmintenance. Drainage swal es woul d be
constructed along the cap perineter to control surface run-on and direct cap run-off. A
security fence would be constructed along the perineter of the cap to deter unauthorized access.
Deed restrictions would be included in the inplenentation of this alternative as a secondary
control neasure to prevent uses of the Site that could reduce the effectiveness of the renedia
neasur es.

Peri odic inspections would be required to check for erosion, settling, and conditions of the
drai nage system An established inspection and nai ntenance schedul e woul d be i npl enent ed
follow ng construction and continued for as long as chemcal residuals renmained at the Site.
Denolition of the building foundati on woul d be required under this alternative to gain access to
sone of the underlying soils. Disposal of the foundation debris would be at a nunicipa
landfill. Inplenentation time would depend on the nunber of crews involved but should be
approxi nately two nonths.

Construction costs associated with this alternative include nobilization, excavation, grading
earth work, materials, |abor, denolition and disposal. Operating costs include naintenance of
the cap and review of the Site renedy every five years. Maintenance costs include periodic

i nspections and grounds keepi ng

Total Construction Costs - $ 95, 000
Present Wirth O & M Costs - $180, 000
Total Present Wirth Costs - $275, 000

Alternative 4 - On-Site Thernmal Desorption

In this alternative, soils exceeding the renediation | evels woul d be excavated and treated
utilizing low tenperature thernmal technology. The treated soil will be returned to its origina
| ocati on.

The low tenperature thernal treatnent will volatilize the organic contamnants at a tenperature
generally less than 1000 degrees F. The off-gases will be captured and treated to prevent the
rel ease of contaminants into the environnent. Treatnment of the soils will continue until

remedi ation levels are attained and the soil can pass the TCLP test for toxaphene and gamra- BHC
Denol ti on and di sposal of the building foundation would be required to gain access to underlying
soi | s.

The treatnment selected to treat Off-gases will vary with the vendor selected, but will nornally
consists of one of the follow ng systens: (1) thermal oxidation in a secondary thernal

oxi dation chanber simlar to incinerators; or (2) condensing and concentrating the organics into
a significantly smaller nass for further treatnment (incineration); or (3) passing the

of f - gasest hrough activated carbon to adsorb in the contam nants and then regenerating the
carbon. For cost estinmation purposes, the last treatnent option (carbon adsorption) was used.



The vol une of contam nated soil is bel ow what the Agency feels is a sufficient anount of

contam nated soil to attract the interest of qualified vendors to inplenent an on-site renedy.
However, to provide a cost conparison with the other alternatives the foll owi ng assunptions were
made and a probabl e cost derived. The estinmated anount of soil to be treated is | ow

(approxi mately 1,000 cubic yards), the treatnent unit utilized would probably be snall; the
magni tude of a pilot-scale operation. Assunming a process rate of 2.5 tons per hour, the actua
treatnent tine is estinmated to be approxinmately one nonth. The planning, materials screening and
handling will require a approxi mately four to six additional nonths. This alternative nay al so
require inplenentation of a treatability study, which would add an additional twelve nonths to
the estimated tinme to inplenent this alternative. Inplenmentation tine for this alternative wll
be approxi mately two years, with a total cost as shown bel ow

Total Construction Costs - $700, 000
Present Wirth O & M Costs - $ 0
Total Present Wirth Costs - $700, 000

Alternative 5 - On-Site Incineration

Incineration is a thernmal treatnment technol ogy which utilizes el evated tenperatures to destroy
or detoxify hazardous waste. Under this alternative, contam nated soil and debris would be
incinerated on-site. Residual ash fromthe incinerator woul d be redeposited on-site and covered
with clean fill. The ash would have to pass the TCLP before depositing to ensure that the ash
i s non- hazar dous.

Incineration is considered the Best Denonstrated Avail abl e Technol ogy (BDAT) for hal ogenat ed
organi ¢ conpounds, which includes nost of thepesticides found at the Site. The contam nated
soil will be excavated, honbgenized and sized, incinerated, tested, and di sposed back on-site
Any process wastewater or scrubber bl owdown sludge will be treated by reinjection into the

i nci nerator.

The incinerator and air pollution control unit will be operated so that

An operating tenperature in the kiln of 1,800 degrees Fis naintained at all tines to ensure
that any volatile and sem -volatile organic constituents in the waste streamare driven out of
the ash and that the fixed carbon remaining in the ash is mnimzed;

An operating tenperature in the afterburner of 2,000 degrees Fis maintained at all tines to
oxi di ze and destroy all renai ning organi ¢ substances prior to exiting the afterburner and
entering the pollution control system

The incinerator nust achieve a destruction and renoval efficiency (DRE) of 99.99%for all
desi gnat ed principal organic hazardous constituents (POHC); and

The air pollution control systemwill achieve perfornmance standards of (1) hydrogen chloride of
less than 4 I b/hr and (2) particulate matter of less than 0.08 grains per day ft[3] in the
exhaust gas corrected oxygen content.

Because this is considered an "on-site" CERCLA response action, no state, local, or federa
permts are necessary. Qperation of the incineration unit will be in conpliance with RCRA
regul ations.

Denolition and di sposal of the building foundation would be required to gain access to
under | ying soils.

On-site incineration is simlar to on-site thermal desorption with regard to practicality of

inmpl enentation for such a small anount of soil. For those reasons on-site incineration is not
considered a viable alternative. For sake of cost conparison, several assunptions were made and
a relative cost was derived for this option, which is shown bel ow.

Total Construction Cost - $1, 327, 100
Present Wrth O & M Cost - $ 0
Total Present Worth Cost - $1, 327, 100



I X, SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives to address groundwater and soil contam nati on were eval uated using the
nine evaluation criteria as set forth in the NCP, 40 CFR S 300.430 (e)(9). A brief description
of each of the nine evaluation criteria is provided bel ow.

THRESHOLD CRI TERI A

1. Overall Protection of Hunan Health and the Environnent addresses how an alternative as a
whol e will protect human health and the environnent. This includes an assessnent of how the
public health and the environnment risks are properly elimnated, reduced, or controlled through
treatnent, engineering controls, or controls placed on the property to restrict access and
(future) devel opnent. Deed restrictions are exanples of controls to restrict devel opnent.

2. Conpliance with Applicable or Relevant and Appropriate Requirenents (ARARs) addresses

whet her or not a renedy conplies with all state and federal environnental and public health | aws
and requirenents that apply or are relevant and appropriate to the conditions and cl eanup
options at a specific site. |If an ARAR cannot be nmet, the analysis of the alternative nust
provide the grounds for invoking a statutory wai ver

PRI VARY BALANCI NG CRI TERI A

3. Long-termEffectiveness and Pernanence refers to the ability of an alternative to naintain
reliable protection of human health and the environment over tine once the cleanup goal s have
been net.

4. Reduction of Toxicity, Mbility, or Volunme are the three principal neasures of the overal
performance of an alternative. The 1986 anendnents to the Superfund statute enphasize that,
whenever possi bl e, EPA should select a remedy that uses a treatnment process to permanently
reduce the level of toxicity of contam nants at the site; the spread of contam nants away from
the source of contanminants; and the volune, or anount, of contam nation at the site.

5. Short-termEffectiveness refers to the |ikelihood of adverse inpacts on hunan health or the
environnent that nay be posed during the construction and inplenentation of an alternative unti
cl eanup goal s are achi eved.

6. Inplementability refers to the technical and adm nistrative feasibility of an alternative
including the availability of nmaterials and services needed to inplenent the alternative

7. Cost includes the capital (up-front) cost of inplenenting an alternative, as well as the
cost of operating and maintaining the alternative over the long-term and the net present worth
of both the capital and operation and nai ntenance costs.

MODI FYI NG CRI TERI A

8. State Acceptance addresses whether, based on its review of the RI/FS and Proposed Plan, the
State concurs with, opposes, or has no coments on the alternative EPA is proposing as the
remedy for the Site.

9. Comunity Acceptance addresses whether the public concurs with EPA s proposed pl an
Community acceptance of this proposed plan will be eval uated based on comments received at the
public neetings and during the public coment period.

These evaluation criteria relate directly to requirenents in Section 121 of CERCLA 42 USC
Section 9621, which determine the overall feasibility and acceptability of the renedy.

Threshol d criteria nmust be satisfied in order for a remedy to be eligible for selection.

Primary balancing criteria are used to weigh najor trade-offs between renedies. State and
community acceptance are nodifying criteria formally taken into account after public coment is
recei ved on the proposed plan. Table 9-1 provides a summary of all the alternatives along with
the total present worth costs. The evaluation of the potential renmedial alternatives to address
soi |l and groundwater were devel oped as fol | ows.

A. Gound Water Renedi ation



The following alternatives were subjected to detailed analysis for groundwater renediation:
Alternative 1A. No Action

Alternative 1B: Long-term Monitoring of G oundwater

Alternative 2. Slurry Wall and Cap

Alternative 3: Goundwater Recovery and Treatnent to Attain Renediation Levels



GROUNDWATER

Al ternative

Al ternative

Al ternative

Al ternative

Sa L

Al ternative

Al ternative

Al ternative

Al ternative

Al ternative

TABLE 9-1
REMEDI AL ALTERNATI VES SUMVARY

REMEDI AL ACTI ON
1A No Action
1B Long-term Monitoring

of G oundwat er
2 Slurry Wall and Cap

3 G oundwat er Extraction
for Renedi ation Levels;
Carbon Adsor pti on;
Di scharge to POTW

1 No Action

2 O f-Site D sposal
Total Landfilling
Total Incineration

3 Cappi ng
4 On-Site Thernal Desorption
5 On-Site Incineration

TOTAL PRESENT

WORTH COSTS

$140, 000

$1, 630, 000

$10, 200, 000

$2, 210, 000

$140, 000

$600, 000

$2, 440, 000

$275, 000

$700, 000

$1, 327, 100



Overal|l Protection of Human Health and the Environnent

G oundwat er poses no risks to human health under current conditions. Under the future use
condition the no action alternative would not address pesticide |evels in groundwater and
therefore would not be protective of human health. Alternative 2 would attain the renedi ation
goal s by containing groundwater in the uppernost aquifer and recovering groundwater in the
second uppernost aquifer. Alternative 3 would attain the renediati on goals by recovering
groundwat er in the uppernost and second uppernost aquifer. Therefore, Aternatives 2 and 3 woul d
be protective of human health and the environnent.

Conpl i ance Wth ARARs

The no action alternative would not conply with ARARs. Alternative 2 would attain renediation
level s outside of the slurry wall in the second uppernost aquifer and prevent renediation |evels
from bei ng exceeded off-site in the uppernost aquifer. Aternative 3 would attain renediation
levels in both aquifers. The cap in Alternative 2 would be designed to conformto RCRA
perfornmance standards. Construction of the groundwater recovery, treatnent and di scharge
systens for Alternatives 2 and 3 would satisfy action specific ARARs. Discharge to an on-site
infiltration gallery would conply with the substantive aspects of a NC Non-Di scharge Permt.

Long-term Effecti veness and Per manence

Pesticide | evel s woul d decrease pernanently through recovery outside of the slurry wall for
Alternative 2 and in both aquifers in Alternative 3. Construction of a slurry wall under
Alternative 2 woul d be conplicated by the depths to the uppernost aquitard (up to 70 feet). The
conpetence of the resulting connection would be verified through hydraulic and anal ytica

noni toring of groundwater. Carbon adsorption is considered Best Avail able Treatnent for
pesticides in groundwater. Alternative 2 would be a permanent installation that would require
revi ew and nai ntenance indefinitely. Alternative 3 would be discontinued once the renedi ati on

I evel s were achi eved.

Reduction of Toxicity, Mbility, and Vol ume

Alternative 2 woul d reduce the nobility of pesticides in the uppernost aquifer through

contai nnent and reduce the vol ume of pesticides in the second uppernost aquifer through
recovery. Alternative 3 would reduce the volunme of pesticides in both aquifers through recovery
and treatnment and conply with the statutory preference for alternatives involving treatnent.

Short-term Ef f ecti veness

Al of the alternatives can be inplenmented without significant risks to the coomunity or on-site
wor kers and wi thout adverse environnental inpacts. Construction schedul es woul d be as foll ows:
Alternative 1A - None; Alternative 1B - 1 nonth; Alternative 2 - 8 nonths; and Alternative 3 - 3
nonths. Construction of Alternative 2 could not proceed until the rail line was rerouted, a
potentially significant obstacle on an institutional basis.

Inpl emrentability

Alternatives 1A 1B, and 3 woul d not pose significant concerns regarding inplenentation
Construction of the slurry wall for Alternative 2 would approach the limts of technica
feasibility due to the required depths (up to 70 feet). Design of the treatnent systemfor
Alternatives 2 and 3 could not be conducted until discharge requirenents were defined

Cost

Total present worth costs for the groundwater alternatives are presented in Table 29.

B. Soil Renediation

The following alternatives were devel oped for Site soils and were subjected to detail ed
anal ysi s:



Alternative 1: No Action

Alternative 2. Of-Site D sposal

Alternative 3: Capping

Alternative 4: On-Site Thernmal Desorption

Alternative 5: On-Site Incineration

A summary of the evaluation of these alternatives is presented bel ow

Overall Protection of Human Health and the Environnent

Potential risks due to Site soils under current and potential future conditions (residential
scenario) are within the acceptable range of risk specified by the National Contingency Plan
(NCP) .

Conpl i ance with ARARs

There are no Federal or State ARARs for pesticides in soils. Aliternative 2 would conply with
EPA's off-site policy and applicable |and disposal restrictions. Alternative 3, consolidation
of Site soils and capping in place would not trigger any RCRA requirenents. Alternatives 4 and
5 would conply with all applicable ARARs, including LDRs.

Long-term Effecti veness and Per manence

Alternative 1 would not be effective in reducing contam nant |evels. Alternatives 2 and 4 woul d
result in a permanent reduction in Site risks. Alternative 3 could be effective in the long term
t hrough regul ar mai ntenance of the cap, but a review of remedy woul d be required every five
years since a cap is not considered a permanent remedy. Alternatives 4 and 5 would nmintain
reliable protection of human health and the environnent over tine once the renediation |levels
wer e achi eved.

Reduction of Toxicity, Mbility, and Vol unme

Pesticide | evels would remai n unchanged for Alternative 1. Alternatives 2, 4 and 5 woul d reduce
pesticide levels significantly. Aternative 3 would not reduce the volune, but would reduce the
nmobility and effective toxicity of the pesticides.

Short-term Effecti veness

Al of the alternatives can be inplenmented without significant risks to on-site workers or the
community and without adverse environnental inpacts.

Inpl emrentability

No i nplenentation is needed for the no action alternative. Ofsite disposal to a RCRA-approved
landfill and incinerator have been conducted successfully in the past at the Geigy Site.
Construction of the cap would pose no significant difficulties. Alternatives 4 and 5 are

i npl enent abl e, however the | ow vol une of contam nated soils requiring renediation renders these
alternatives inpractical at this site.

Cost

Total present worth costs for the soil renediation alternatives are presented in Table 9-1.

C. Mdifying Oriteria

State and comunity acceptance are nodifying criteria that shall be considered in selecting the
remedi al action.

St at e Accept ance



The State of North Carolina concurs with the sel ected renedy.
Communi ty Acceptance

A proposed plan fact sheet was released to the public on March 26, 1992. The proposed pl an
public neeting was held on March 31, 1992. The public coment period on the proposed plan was
hel d from March 26, 1992 to May 25, 1992. The letters, coments, and questions asked during the
March 315t neeting and received during the cooment period are summarized in the attached

Responsi veness Summary.

X. THE SELECTED REMEDY

Section 121 of CERCLA, as anended, 42 U S.C. S 9621, and the National G| and Hazardous

Subst ance Pol | ution Contingency Plan (NCP) establish a variety of requirenents relating to the
sel ection of the renedial action under CERCLA. Having applied the evaluation criteria to the
groundwat er and soil renediation alternatives, EPA has selected the followi ng renedy for the
Geigy Site.

G oundwat er Renedi ation

Alternative 3 - Recovery and Treatnent of all Site G oundwater exceeding Goundwater Renediation
Level s using Carbon Adsorption

Soi | Renedi ation
Alternative 2 - Of-site D sposal of Soils exceeding Soil Renediation Levels
A. G oundwat er Renedi ation

The treatnment technol ogy sel ected for renediati on of the contam nated groundwater shall consi st
of a groundwater extraction and treatnment systens. An overall nonitoring programshall be

devel oped and inplenented for the Site. Goundwater contam nated above the renediation |evels
indicated in Table 7-2 shall be extracted across the entire Site. Extraction will continue
until the renediation |evels are achieved

Actual design of the extraction systemshall be established during the Renedial Design. For
costing purposes, nine recovery wells (seven in the uppernost aquifer and two in the second
upper nost aqui fer) have been anti ci pat ed

Treated ground water shall be discharged to the Moore County Publicly Owmed Treatment Wrks
(POTW or an infiltration gallery. The treated groundwater shall neet More County POTW
prelimnary di scharge requirenments. Discharge to the POTWw Il require the construction of a
force main to the nearest manhol e, approximately 1/2 mle away. Actual discharge and operating
paraneters shall be established during the Renedial Design

The treatnment systemshall involve at | east two carbon adsorption canisters in series, to
nmaxi m ze carbon usage and provi de protection agai nst breakthrough. Breakthrough of the carbon
will be nonitored as part of the annual operation and nai ntenance requirenents. The spent
carbon shall be shipped offsite for destruction, disposal or reactivation. The nost cost
efficient option will be identified and selected. Actual treatnent requirenents shall be
determ ned during the Renedial Design and will be dependent on the final discharge limts.

The conceptual flow diagramfor groundwater treatnent is presented in Figure 11. The groundwat er
treatnent shall involve the followi ng elenents: Mnifolding of the extraction well piping to the
treatnment system concentration equalization; carbon adsorption canisters; transfer punps; flow
nmeasur enent and sanpling; and discharge line to the More County POTW

Construction of the extraction wells including well head equi pnent installation is estinmated to
take 1 to 1-1/2 nonths with mninal disruption of H ghway 211 traffic.

Further characterization shall be conducted in the second uppernost aquifer to determ ne the
extent of pesticide contamination and to determ ne the source and extent of trichloroethene
contami nation. For costing purposes, the installation of four additional groundwater nonitoring



well's in the second uppernost aquifer have been included. Actual nonitoring requirenents shal
be established during the Remedial Design to determne if the trichloroethene is Site related
Al site-related TCE shall be remedi ated through groundwater extraction and activated carbon
treatnent. Until it is proven otherwise TCE is considered a site related contami nant, and shal
be treated as an contam nant of concern

The goal of this renmedial action is to restore groundwater to its beneficial use as a drinking
wat er source. Based on information obtained during the Rl and on a careful analysis of all
renmedi al alternatives, EPA and the State of North Carolina believe that the selected renedy will
achieve this goal. It may becone apparent, during inplenentation or operation of the ground

wat er extraction systemand its nodifications, that contam nant |evels have ceased to decline
and are renai ning constant at |evels higher than the renedi ati on | evel over sone portion of the
contam nated plune. |In such a case, the system perfornance standards and/or the renedy may be
reeval uat ed.

The sel ected remedy will include groundwater extraction for an estimated period of 30 years,
during which tine the systems performance will be carefully nonitored on a regul ar basis and
adj usted as warranted by the perfornmance data collected during operation

Modi fications may include any or all of the follow ng
alternating punping at wells to elimnate stagnati on points;

pul se punping to allow aquifer equilibration and to all ow adsorbate contami nants to
partition into groundwater;

installation of additional extraction wells to facilitate or accelerate renedi ation of the
contam nant plune; and

at individual wells where renedi ation | evels have been attained, and after anal ytica
confirmation, punping may be di scontinued

To ensure that renediation |levels continue to be naintained, the aquifer will be nonitored at
those wells where punping has ceased initially every year follow ng discontinuation of
groundwat er extraction. This nonitoring will be incorporated into an overall Site nonitoring
programwhich will be fully delineated in the Operations and Mi ntenance portion of the Renedia
Desi gn

If it is determned, on the basis of the preceding criteria and the system performance data,
that certain portions of the aquifer cannot be restored to their beneficial use, all of the
foll owi ng neasures involving | ongterm nanagenent nmay occur, for an indefinite period of tinme, as
a nodification of the existing system

a) engineering controls such as physical barriers, or long-termgradi ent control provided by
| ow | evel punping, as contai nment neasures;

b) chem cal -specific ARARs will be waived for the cleanup of those portions of the aquifer
based on the technical inpracticability of achieving further contai nment reduction

c) institutional controls will be provided and nmaintained to restrict access to those portions
of the aquifer which renain above heal th-based goals, since this aquifer is classified as a
potential drinking water source

d) continued nonitoring of specified wells; and
e) periodic re-evaluation of renedial technologies for groundwater restoration

The decision to invoke any or all of these neasures nay be nade during a periodic review of the
remedi al action, which will occur at intervals of at |east every five years, in accordance with
CERCLA 121(c). To ensure State and public involvenent in this decision at this Site, any
changes fromthe renedi ation goals identified in this RODw Il be formalized in either an

Expl anation of Significant Difference docunent or an Anendnent to this Record of Decision

t hereby providing an opportunity for State and public coment.



Soi | Renedi ation

The treatnment technol ogy selected for renediati on of pesticide contam nated soils at the Geigy
Site is off-site disposal

The top foot of soil exceeding the renediation levels in Table 6-5, shall be excavated and
stock-piled on-site. Conposite sanples shall be collected fromthe stockpiles and anal yzed
using the toxicity characteristic |eaching procedure (TCLP), and taken to either a secure
landfill or a fixed-base incinerator, depending on their regulatory requirenments. Soils failing
the (TCLP) test shall be considered hazardous by characteristic and incinerated to satisfy | and
di sposal restrictions (LDR). Soils passing the TCLP shall be sent to a RCRA-approved | andfill

Confirmation sanpling shall be conducted to ensure that renediation |levels are attained
Excavat ed areas shall then be covered with clean fill and vegetated with a perennial grass.

The buil ding foundati ons shall be denolished and the concrete debris shall be disposed of at a
nmuni ci pal landfill. Actual disposal requirenents shall be determ ned during Renedial Design
follow ng confirmation testing

The Geigy Site shall have a fence and proper warning signs posted in visible |ocations in order
to provide site control where hunans have access to the rel ease

C. Perfornmance Standards

Performance standards are defined as any applicable or relevant and appropriate standards/
requirenents, cleanup goals and/or levels, or renediation goals and/or |levels to be achi eved by
the remedial action. The perfornance levels to be attained by the CGeigy renedial action are
specified in the following tables:

G oundwat er Renedi ati on Level s Table 7-5
Soi |l Renedi ation Levels Table 6-5

Al treatnent and disposal of soils shall conply with applicable or relevant and appropriate
requirenents (ARARs). The design, construction and operation of the groundwater treatnent
system shall be conducted in accordance with all ARARs. See Section 7 for a list of potentia
ARARS.

D. Cost

The total present worth cost for the entire renedial action will range between $2,810, 000 and
$4, 650, 000.

Xl.  STATUTORY DETERM NATI ONS

Under its legal authorities, EPA's prinmary responsibility at Superfund sites is to undertake
renmedi al actions that achieve adequate protection of hunan health and the environnent. In

addi tion, Section 121 of CERCLA, 42 U S.C. S 9621, establishes several other statutory

requi renents and preferences. These specify that when conplete, the selected renedial action for
this site must conply with applicable or relevant and appropriate environnmental standards
establ i shed under Federal and State environnental |laws unless a statutory waiver is justified
The sel ected renmedy al so nust be cost-effective and utilize permanent solutions and alternative
treatnent technol ogi es or resource recovery technol ogi es to the maxi mum extent practicable.
Finally, the statute includes a preference for renmedi es that enploy treatnent that pernanently
and significantly reduce the volune, toxicity, or nmobility of hazardous wastes as their
principal elenment. The follow ng sections discuss how the sel ected renedy neets these statutory
requi renents.

Protection of Human Heal th and the Environnent
The selected renedy will pernmanently treat the groundwater and soil and renmove or minimze the

potential risk associated with the wastes. Dermal, ingestion, and inhalation contact with Site
contam nants woul d be elimnated



Conpl i ance with ARARs

The selected remedy will conply with all Federal and State applicable or rel evant and
appropriate chenmical-, location-, and action-specific requirements (ARARs).

G oundwat er renediation levels (Table 7-2) would be net at the Site under this alternative.
Di scharge of groundwater to the POTWwoul d conply with the MCSSA sewer use ordi nance.

There are no Federal or State ARARs for pesticides in soils. The selected remedy will conply
with all applicable ARARs, including LDRs.

Cost Effectiveness

The sel ected groundwater and soil renedi ation technol ogies are nore cost-effective than the
ot her acceptable alternatives considered. The sel ected remedi es provi de greater benefit for the
cost because they permanently treat the waste

Utilization of Permanent Solutions and Alternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi num Extent Practicabl e

The sel ected renedy represents the maxi mum extent to which pernanent solutions and treatnent can
be practicably utilized for this action. O the alternatives that are protective of hunan
health and the environnment and conply with ARARs, EPA and the State have determned that the

sel ected renedy provides the best balance of trade-offs in terns of |long-termeffectiveness and
permanence; reduction in toxicity, nobility, or volune achi eved through treatnent; short-term
effectiveness, inplenentability, and cost; State and community acceptance, and the statutory
preference for treatnment as a principal elenent.

Preference for Treatnent as a Principle El enment

The preference for treatnent is somewhat satisfied by the use of off-site disposal which
enconpasses incineration for the soils containing characteristic hazardous waste and | and

di sposal for the residual soils at an approved RCRA | andfill. Goundwater neets the treatnent
preference with the use of carbon adsorption to treat contam nated groundwater at the Site. The
principal threats at the Site will be mtigated by use of these treatnent technol ogies

XI'I. Docurentation of Significant Change

Based on comments received during the comment period, the Agency no | onger believes the
preferred alternative presented in the proposed plan (Alternative 4 - On-Site Thernal Desorption
for soil) provides the nost appropriate bal ance anong the alternatives with respect to the nine
evaluation criteria.

Information avail able to the Agency suggests that alternative 2, Of-site Disposal, presented in
the proposed plan provides the best bal ance of trade-offs. The Agency has selected off-site

di sposal of the contam nated soil in conjunction with Goundwater Punp and Treat System as the
final renedy.

More specifically, the practicality of on-site treatnent at this site has been greatly reduced
The nmain reason for this is the reduction of soil requiring treatment. The originally estinated
anmount of 2,200 cubic yards of contam nated soil has been reduced to 1,000 cubic yards. This
present volunme of contaminated soil is bel ow what the Agency feels is a sufficient anount of
contam nated soil to attract the interest of qualified vendors to inplenent an onsite renedy.

The Agency's initial volume estinate of contaminated soil was the result of a conservative
approach. The original estimate considered the risk to human health based on future excavation
at the site that could bring contam nated subsurface soil to the surface and thereby cause
adverse health or environnental effects by direct contact. Further evaluation of the data
reveal ed that under any scenario the contam nation in the subsurface soils posed no threat to
human health or the environnent when brought to the surface and distributed. This evaluation
al so reveal ed that excavation of surface soil to the depth of one foot woul d provi de adequate
protection of human health and the environnent.



This remedy is in accord with the concerns expressed during the coment period by the affected
community, responsible parties, and the State.
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